Introduction: Sleep disorders (SD) are common dialysis patients and can impact their quality of life. In previous studies, black ethnicity was associated with higher incidence of SD but a few data are available in African patients. This study aimed to describe prevalence and risk factors of SD among Senegalese dialysis patients. Methods: We performed a cross-sectional study between February 15 th 
Introduction
Chronic kidney disease (CKD) and particularly dialysis patients are exposed to diverse sleep disorders (SD) that can impact their daily quality of life and cardiovascular prognosis [1] . Compared to general population, prevalence of SD in CKD patients is significantly higher due to the presence of usual risk factors such as age, gender, obesity and other factors peculiar to uremia and dialysis treatment (anemia, uremic toxins, inflammation, water an sodium overload, drugs side effects) [2] . In fact, sleep disorders appear very early during CKD stage 1 and 2 and might worsen with decline of renal function [2] . In dialysis patients prevalence of SD is variable and around 80% of them complain of poor sleep quality [3] . Among the different SD, insomnia, sleep apnea, restless leg syndrome (RLS), and excessive daytime sleepiness (EDS) are the most frequently reported [4] . Furthermore, studies have shown that SD might increase the risk of cardiovascular death in patients with CKD [3] .
Previous studies from USA reported racial difference in incidence of SD but a few data are available in northern Africa [4] . This study aimed to describe prevalence and risk factors of four major SD among Senegalese dialysis patients.
Patients and Methods
We performed a cross-sectional study between February 15 th and April 30 th 2012 including end-stage renal disease patients aged ≥ 16 years from three dialysis centres in Senegal (02 in Dakar the capital city and 01 in Saint-Louis). Patients who were dialysed since less than 6 months were not included and all patients were asked to give their free consent to participate in the study. After inclusion, all patients were screened for the following sleep disorders: insomnia, obstructive sleep apnea, restless legs syndrome and excessive daytime sleepiness. Insomnia was defined as difficulty in falling asleep, waking up too early, or frequent awakening with difficulty in falling asleep once again, in addition to secondary daytime impairments that relate to night time sleep difficulties [5] . Risk of obstructive sleep apnea syndrome (OSAS) was estimated with the Berlin questionnaire with a positive score (high risk of OSAS) considered in patients presenting two categories or more [6] . The restless leg syndrome (RLS) was assessed by the abridged version of Cambridge-Hopkins RLS questionnaire (RLS-SFDQ13) [7] . Excessive daytime sleepiness (EDS) assessed with Epworth Sleeping Scale and a score greater than 10 defined EDS [8] . Concomitantly, clinical (age, gender, medical history, tobacco and alcohol consumption, underlying kidney disease, blood pressure, temperature, dry weight), biochemical (serum creatinine, blood urea, hemoglobin, fasting glycemia, albuminemia, c-reactive protein, calcemia and phosphatemia) and dialysis parameters (frequency and duration of dialysis session, dry weight, interdialytic weight gain, mean KT/V) were collected from the patients' medical records.
Descriptive and inferential statistical analyses were done with SPSS 18.0 (Chicago, IL). Data were expressed as mean standard deviation or median inerquartile range or percent according to their nature and distribution. Prevalence of each SD was estimated. Univariate and multivariate logistic regression analysis was used to identify risk factors associated with the different disorders. Insomnia, OSAS and RLS were taken as independent dichotomous variables and a model was constructed for each of them to identify covariates associated with to each sleep disorder. Excessive daily sleepiness represents a usual consequence of and was not considered as a dependent variable in the multivariate analysis. A p value ≤ 0.05 was considered as significant in all statistical tests.
Results
We included 127 patients (75 males and 52 females) with a mean age of 46.2 ± 27.1 (16 -85 years). Mean di-alysis vintage was 41.4 ± 16.5 months (6 -225 months). Table 1 shows the clinical and biochemical characteristics of patients and their dialysis parameters.
Sleep disorders were found in 112 patients (overall prevalence of 88%) with a predominance of insomnia and obstructive sleep apnea. Figure 1 presents specific prevalence of the different sleep disorders. No difference was noticed in prevalence of SD between genders (84% in men versus 94% in women; p = 0.14). More than a third of patients (34.7%) presented with at least two sleep disorders and the most frequent combinations were insomnia/EDS (16.1%), OSAS/EDS (9.8%) and RLS/insomnia (3.6%) (see Figure 2) .
Patients with insomnia presented significantly lower BMI than patients without insomnia (respectively 20.7 vs 28.3 kg/m 2 , p = 0.02) and lower serum albumin (respectively 3.0 vs 3.7 g/dL). Blood pressure levels were not different across patients with and without SD.
At univariate analysis (see Table 2 However, the multivariate analysis (see Table 3 .50], p = 0.03). Other parameters such as gender, dialysis vintage, KT/V, obesity, diabetes status and hypoalbuminemia did not show significant association with any of the four studied disorders. The majority of patients were not diagnosed before the survey and none of them was under treatment.
Discussion
This study shows that sleep disorders are very common in Senegalese patients undergo dialysis. The overall prevalence of SD was even higher than what was reported in Asian or European patients, ranging from 41% to 86% [9] [10] . Insomnia which concerned more than half of our patients was also found in majority of previous studies as the most frequent disorder in dialysis patients [4] . It was correlated with anemia, EDS and inflammation. Furthermore, in comparison to general population dialysis patients are more exposed to insomnia due to other SD like OSAS or RLS and the impact in patient's daily activity can be worsened with presence of excessive sleepiness [11] .
The OSAS was the second SD in our patients and its prevalence is comparable to data reported by other studies in Spain and Switzerland [12] .
Other authors had found much lower prevalence in patients from Saudi Arabia (35.7%) [13] , Egypt (31.8%) [14] , Italy (23.6%) [11] , Brazil (36%) [15] , Germany (16.4%) [15] , China (14%) [16] , and USA (3.4%) [17] . Like in our patients, the association between OSAS and neck circumference was confirmed in many previous studies [3] [12] . One of the hypotheses to explain the high prevalence of OASA in dialysis patients is fluid overload combined to metabolic acidosis for chronic obstructive SAS or uremic toxins accumulation in the case of SAS central type [18] .
Restless legs syndrome and EDS were present respectively in 24.1% and 20.5% of our patients contrasting with the lower frequency of RLS described in African American patients [19] . In the literature, reported prevalence of RLS range from 6 to 80% [20] . Patients with OSAS and RLS commonly suffer from excessive sleepiness during daytime [9] [13] [21] .
The main reason for the great variability in prevalence of SD between studies is related to the diagnosis methods used and the difference in the populations' characteristics. Berlin questionnaire is widely used by authors in dialysis patients but polysomnography is the gold standard for diagnosis of OSAS [3] [11] [15] . Also, we used an abridged version of Cambridge questionnaire which was shown to more accurate than IRLSSG questionnaire extensively studied in many countries [7] .
Though many factors such as diabetes, neuropathy, uremia, psychiatric disorders, and anemia were identified as associated to SD [22] [23], the only risk factors significantly associated with sleep disorders were age (for OSAS), neck circumference (for OSAS), anemia (for insomnia, OSAS and RLS) and inflammation (for insomnia) while as EDS was correlated with all other SD.
Despite the interesting findings, our study presents many limitations due firstly to its small sample size. Moreover, assessment of sleep disorders based on questionnaires may have overestimated or underestimated the true prevalence of diseases. Finally, because of the cross-sectional design, any significant association found with regression analysis do not imply any causal effect.
However, these differences in measurement tools should not hide the potential negative impact of SD on patients'quality of life and survival [2] [12] [24] .
Conclusion
This study shows that in Senegalese patients undergoing dialysis, sleep disorders are as common as reported in other populations. Insomnia and OSAS are the most frequent SD but one third of patients combined many disorders. Anemia and inflammation represent the main risk factors for insomnia and RLS while age and neck circumference > 25 cm are associated with OSAS. Excessive daily sleepiness is a common consequence of other SD. Nephrologists and dialysis nurses should be more aware of these diseases in order to detect them early and provide efficient treatment.
